Objective: Subepithelial vocal fold cyst (SEVFC) is an epithelium lined sac within the lamina propria. These cysts are of two histologic types: Mucous retention cyst and epidermoid cyst. Rupture of the cyst during surgical excision and incomplete cyst wall removal with consequent recurrence of the cyst is not an infrequent problem. While performing cold-steel blunt microflap surgery for SEVFC, the first author observed thick fibrotic bands at the 12 and 6 o'clock position in all the cases, giving the appearance of a 'pearl (cyst) on a string (fibrotic bands)'. In most cases of cyst rupture, it took place during dissection of these bands. The aim of our study was to see if there was any significant difference in rupture and recurrence rate by sharp versus blunt dissection of these fibrotic bands.
INTRODUCTION
Subepithelial vocal fold cysts (SEVFC) were first described in the 19th century as epithelium-lined sacs within the lamina propria. They exist in the superficial lamina propria (SLP) and may be attached to the overlying epithelium or the underlying vocal ligament. 1 Histologically, two types of cysts are found, mucous retention cysts and epidermoid cysts. Mucous retention cysts are formed due to an obstruction of the mucous gland duct, resulting in retained glandular secretions. These may occur spontaneously, during upper respiratory tract infection or with poor vocal hygiene and vocal abuse. They are often translucent and are lined with cuboidal or columnar epithelium (Fig. 1) .
Epidermoid cysts are thought to develop from congenital cell rests in the subepithelium of the fourth and sixth branchial arches or from healing injured mucosa burying epithelium. They contain epithelium or accumulated keratin giving them a white color and are lined by stratified squamous epithelium (Fig. 2) . Both types of cysts appear as oval masses beneath the epithelium. Mucous retention cyst may increase or decrease in size but epidermoid cyst rarely do so. 1 As the cyst enlarges, it increasingly interferes with the mucosal wave. SEVFC are usually found in the SLP and may occasionally be intracordal, i.e. within the vocal ligament. A focal thickening may also form as a reaction to trauma caused by the cyst on the contralateral Lined by squamous epithelium with keratinization. Surgeons may often be reluctant to perform surgery for SEVFC due to the technical difficulty in complete cyst resection, occasionally resulting in suboptimal vocal function or cyst recurrence. However, subepithelial infusion technique with microflap dissection helps in complete removal of the cyst wall and gives good results. 1 The aim of our study was to see if there was any significant difference in rupture and recurrence rate of the SEVFC by sharp or blunt dissection of the fibrotic bands found anteriorly and posteriorly anchoring the cyst.
MATERIALS AND METHODS
Our study was performed on 59 subepithelial cysts operated by microflap technique in 56 patients in a 5-year period from June 2007 to June 2012. All the surgeries were performed under general anesthesia. A subepithelial infusion was performed with 1 to 2 cc of 1;10,000 saline adrenaline to facilitate hydrodissection and maximally preserve the superficial lamina propria. An incision was taken as near the lateral edge of the cyst using a sickle knife or the acublade CO 2 laser. Blunt dissection of the cyst was performed separating it from the overlying epithelium and the underlying lamina propria. During dissection of the cyst, fibrotic bands were found at the 6 o'clock and 12 o'clock position, giving the appearance of a 'pearl (cyst) on a string (fibrotic bands)' (Fig. 3) . Blunt dissection of these fibrotic bands was performed in 13 cysts (Fig. 4 ) and sharp dissection of these fibrotic bands using scissors or AcuBlade CO 2 laser (Fig. 5 ) in 46 cysts. If the cyst wall ruptured, the capsule was dissected from the SLP as completely as possible. Postoperatively, all patients were advised voice rest for 1 week followed by gradual restoration of vocal function aided with speech therapy.
RESULTS
Out of the 13 cysts that were dissected by blunt dissection, six cysts ruptured during dissection of the fibrotic bands. Furthermore, an extremely thin cyst wall led to rupture of another three cysts. Thus, total cysts ruptured were nine (69.2%). In six of these nine cases, the cyst wall was felt to have been dissected out in toto. Recurrence of the cyst was observed in four patients (30.7%). Histopathology revealed six mucous retention cysts and four epidermoid cysts. In three cysts the material sent was not sufficient for histopathology.
Out of the 46 cysts that were dissected using the technique of sharp dissection of the fibrotic bands, 12 cysts ruptured (26.08%) due to a thin cyst wall [p = 0.006, OR = 6.38 (95% CI: 1.65-24.6)]. In 10 of these ruptured cysts the cyst wall could be dissected out completely. Recurrence 
DISCUSSION
The vibratory surface of the human vocal fold is a complex structure. Repeated trauma from voice abuse leads to basement membrane disruption and thickening. This with poor vascular changes leads to the development of benign lesions that arise primarily within the lamina propria of the vocal fold. 3 The delicate arrangement of the extracellular matrix proteins within the lamina propria permits passive movement of the epithelium, over the body, resulting in the formation of the mucosal wave as air is passed through the glottis as a release of building subglottic pressure. Most benign lesions occur in the superficial layer of the lamina propria, superficial to the vocal ligament and the thyroarytenoid muscle.
Patients of SEVFC present with hoarseness, increased effort of vocalization, vocal fatigue, pain while talking and soreness with voice use. The patient's voice is often diplophonic with pitch instability and splitting of fundamental frequency overtones. Maladaptive compensation patterns may lead to secondary muscle tension dysphonia. 4 On indirect laryngoscopy, a cyst may appear as fullness in the vocal fold or as a lucent outline visible under the mucosal cover. An intracordal cyst should be suspected in a dysphonic patient when no obvious lesion is found on indirect laryngoscopy. On videostrobolaryngoscopy, the vocal folds appear asymmetric with an occasional evidence of a subepithelial mass. The mucosal wave overlying the cyst is decreased or absent in 100% of vocal cysts. [5] [6] [7] This is because the cyst tethers the mucosa, altering the biomechanical properties of the lamina propria and preventing mucosal wave propagation. 4 Treatment requires a multidisciplinary approach regarding factors that contribute to voice disorders. Medical management aims at eliminating irritants and inflammatory conditions such as allergy and reflux laryngitis and maintaining good vocal hygiene. Speech therapy reduces abusive behaviors, improves vocal efficiency and modifies vocal habits. Although nodules and polyps may respond to conservative management, vocal cysts typically do not.
Surgical dissection of the intracordal cyst is very challenging as even minor changes in vocal fold structure can lead to suboptimal voice function, especially in professional voice users. Complete cyst removal with maximum preservation of superficial lamina propria enhances the vocal outcome. This is also facilitated by preincision hydrodissection in the subepithelial plane. [8] [9] [10] In addition, the deep layers of the lamina propria harbor fibroblasts that produce extracellular proteins. All effort is made to avoid dissection in this layer so as to prevent scarring along the vocal ligament and consequent tethering of the mucosal cover.
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In our study, we found thick anterior and posterior fibrotic bands tethering the SEVFC. Cutting these bands facilitated complete removal of the cyst with decreased incidence of rupture of the cyst. Similar inflammatory bands were also noted by Burns et al 1 and Rosen et al. 12 The outcome in our study was compared between the two groups using Mantel-Haenszel Chi-square test. Sharp dissection technique lead to decreased rupture of the cyst which is statistically significant (p = 0.006). The rate of recurrence also decreased with sharp dissection and was statistically significant (p = 0.007).
CONCLUSION
Our study implies that SEVFC have anterior and posterior fibrotic bands at 12 and 6 o'clock position giving it a 'pearl on the string' appearance. Though most surgeons do combine both sharp and blunt dissection while excising subepithelial cysts, we recommend always looking for the anterior and posterior fibrotic bands anchoring the cyst and cutting these with sharp instruments in order to decrease the incidence of cyst rupture and recurrence.
